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venous thrombosis, hematoma, and pseudoaneurysm. He was
discharged home.
The patient returned to the emergency department the next
day, complaining of increasing right leg pain, hemorrhage from
the catheter site, and increasing macules at the ankle.
Rheumatology and dermatology consults were obtained. Skin
biopsy to rule out vasculitis demonstrated papillary dermal
microabscesses containing gram-positive cocci consistent with
septic embolism (Fig). A vascular surgery consult was then
obtained. A diagnosis of septic endarteritis with distal septic
microembolization was made, and the patient was taken immedi-
ately to the operating room. Operative findings included gross
purulent fluid and a necrotic anterior wall of the common femoral
artery. The nonabsorbable braided suture of the Perclose device
was present within the necrotic anterior wall. Operative treatment
consisted of sharp debridement of the common femoral artery
and overlying tissues, removal of the Perclose suture, and repair
of the artery with saphenous vein patch angioplasty. The wound
was packed open. The methicillin-sensitive Staphylococcus aureus
infection was treated with 6 weeks of intravenous cefazolin, and
the patient recovered uneventfully.
Case 2. A 55-year-old white man was seen at an outside
institution for chest pain syndrome and an abnormal thallium stress
test. His past medical history was significant for gout, osteoarthri-
tis, sleep apnea, diverticulitis, hypertension, and hypercholes-
terolemia. He underwent cardiac catheterization via the right
femoral artery using a 6F catheter sheath revealing normal coro-
nary anatomy. Hemostasis was controlled with a Perclose device.
The patient presented to a second hospital 4 days after catheteriza-
tion complaining of right groin pain and a fever of 104°. A duplex
scan demonstrated a common femoral artery pseudoaneurysm.
Surgical consultation was obtained, and the patient was taken to
the operating room where an infected pseudoaneurysm was
drained, the Perclose suture removed, and a saphenous vein patch
placed for a frankly necrotic anterior wall of the common femoral
artery. The methicillin-sensitive Staphylococcus aureus infection was
treated with ampicillin/sulbactam and vancomycin. The patient
had arterial hemorrhage from the incision 5 days later and was
transferred to our institution where an incomplete suture line
(interrupted sutures) was noted. The existing vein patch was used,
and a simple revision of the femoral artery vein patch angioplasty
Hemostasis after femoral artery catheterization for
angiography has traditionally been achieved by manual
compression, resulting in consistently low rates of major
complications requiring surgical repair.1-3 A rare complica-
tion of femoral artery catheterization is septic endarteritis.
Currently, only 20 case reports exist documenting septic
endarteritis after femoral artery catheterization associated
with manual compression.4 All reports occurred after coro-
nary angioplasty with risk factors including repeat ipsilat-
eral puncture and long sheath times. Septic endarteritis
after diagnostic angiography using manual compression
has not been reported. We report two cases of femoral
arterial infection after diagnostic cardiac catheterization in
nonimmunocompromised men, both having arterial access
controlled with the Perclose (Perclose, Redwood, Calif)
percutaneous closure device (PCD).
CASE REPORT
Case 1. A 50-year-old white man with hypertension was
admitted for exertional chest pain relieved by nitroglycerin. The
patient underwent left heart catheterization using standard povi-
done-iodine skin preparation via the right common femoral artery
with a 6F catheter sheath revealing no significant coronary artery
disease. Hemostasis was obtained using a Perclose PCD. The
patient presented to the emergency department 19 days after
catheterization complaining of right leg pain. The patient was
afebrile, and physical examination revealed a possible groin
hematoma with overlying erythema associated with scattered red
macules on the distal right leg. The patient had a normal white
count and a right lower-extremity duplex scan negative for deep
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Femoral artery infections associated with
percutaneous arterial closure devices
Jason M. Johanning, MD, David P. Franklin, MD, James R. Elmore, MD, and David C. Han, MD,
Danville, Pa
Hemostasis obtained by manual compression after femoral artery catheterization results in consistently low rates of
major complications. A rare complication of femoral artery catheterization is arterial infection. Its occurrence after
diagnostic angiography using manual compression has not been reported. We report two cases of femoral arterial infec-
tion after uneventful diagnostic catheterization in nonimmunocompromised patients using the Perclose percutaneous
arterial closure device. Our cases are representative of Perclose associated infections, with delayed presentation of a
staphylococcal arterial infection requiring arterial debridement and reconstruction. This article indicates that Perclose
use carries a risk of severe arterial infection. Surgeons should be aware of the potential infectious complications asso-
ciated with Perclose use and the need for aggressive treatment. (J Vasc Surg 2001;34:983-5.)
was performed with a running suture. The patient received 4 weeks
of intravenous cefazolin and recovered uneventfully.
DISCUSSION
Septic endarteritis after femoral artery catheterization
is extremely rare. Only 20 cases are documented following
coronary angioplasty associated with repeat ipsilateral
femoral artery puncture or long indwelling sheath times.4
Its treatment has generally been long-term intravenous
antibiotics with occasional operative arterial reconstruc-
tion. In contrast, there are no documented cases of septic
endarteritis following manual compression after diagnostic
catheterization. We have reported two cases of femoral
arterial infection occurring after diagnostic catheterization
sealed by Perclose in nonimmunocompromised patients.
Two similar cases of arterial infection requiring arterial
reconstruction have recently been reported using the
Perclose device after diagnostic catheterization.5
To assess nonpublished occurrences of septic endarteri-
tis associated with the Perclose device, the Manufacturer
and User Facility Device Experience (MAUDE) database
was reviewed. The database consists of user-reported
adverse events related to medical devices. Individual entries
meeting both of the following criteria were included: (1)
infection was present or antibiotics were administered and
(2) the patient required arterial repair consisting of patch
angioplasty or bypass. Eighteen citations met criteria con-
sistent with our two cases and those reported by Pipkin et
al.5 These case reports and MAUDE citations suggest that
Perclose use carries an exponentially increased risk of infec-
tion after diagnostic catheterization.
The presentation of infection after Perclose closure is
remarkably similar among all reports. Common findings
among case reports and MAUDE citations include the fol-
lowing: (1) infection after diagnostic catheterization; (2)
delayed presentation (range, 4-28 days); (3) extensive
necrosis of the femoral artery requiring reconstruction; (4)
infection with Staphylococcus aureus; and (5) treatment
with long-term intravenous antibiotics. From the case
reports and MAUDE citations, a consistent pattern of pre-
sentation and treatment can be defined (Table). A patient
undergoes an uneventful femoral arterial catheterization.
Hemostasis is achieved with the Perclose device. The
patient presents days to weeks later complaining of groin
pain or drainage. Signs and symptoms of infection are pres-
ent, ranging from local cellulitis to overt sepsis. The resul-
tant operation reveals destruction of a significant portion
of the femoral artery. Optimal repair includes removal of
the nonabsorbable suture and all infected and devitalized
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Characteristics of patients (case reports and MAUDE
database) presenting with femoral arterial infection after
Perclose use
Procedure type
Diagnostic, cardiac 6
Diagnostic, cerebral 4
Diagnostic, NOS 3
Interventional cardiac 1
Renal artery angioplasty 1
Iliac artery angioplasty 1
Hepatic artery chemotherapy infusion 1
Delay (d)
Average (range) 14 (4-28)
Repair
Patch angioplasty 14
Bypass 8
Organism
Staphylococcus aureus 100%
NOS, Not otherwise specified.
Skin biopsy of the right great toe reveals a metastatic focus of
staphylococcal infection caused by septic embolization (frozen
section, Geshickter stain). A, Scanning magnification (×40)
shows an inflammatory nodule in the superficial dermis. The
overlying epidermis is disrupted, but the surface stratum corneum
is intact, indicating inside out epidermal disruption. B, (×100) 
A central pink zone of fibrinous reaction contains a dark purple
nodule. There is surrounding dense inflammation. C, (×400) The
dark purple nodule consists of multiple bacteria (cocci) within
some fibrinous exudate. The surrounding leukocytes are predom-
inantly neutrophils and histiocytes.
A
B
C
tissue. The artery is sharply debrided to uninvolved tissue
and repaired with autogenous tissue. The patient is treated
with long-term culture-specific intravenous antibiotics.
The potential for the Perclose PCD to cause septic
endarteritis after diagnostic catheterization is likely multi-
factorial. The foremost reason for infection relates to
suture placement. The braided, nonabsorbable suture tra-
verses from the skin directly to the artery during place-
ment, thus providing a route and nidus for infection. The
finding of staphylococcal species in all reported cases to
date and MAUDE citations documenting a causative
organism suggest skin contamination. Contributing fac-
tors may include periarterial blood serving as a medium
for bacterial growth and aggressive suture tying leading to
arterial strangulation in a contaminated setting. Although
our patients underwent a standard povidone-iodine skin
preparation and there was no documented break in sterile
technique or remote infection present, additional factors
likely include less stringent requirements for sterility and
adequacy of skin preparation seen in the catheterization
suite. Based on the above information, we do not advocate
use of the Perclose device after routine diagnostic
catheterization, and when the device is used, we recom-
mend preprocedural antibiotics.
The incidence of septic endarteritis after Perclose use in
diagnostic catheterizations is unknown. The current infec-
tion rate at our institution for Perclose is 0.2% (1/489). The
suggestion that PCDs are associated with an increased risk of
infection is given support by this article and recent reports.
Both the Angio-seal (St Jude Medical, Minnetonka, Minn)
and the Vasoseal (Datascope, Montvale, NJ) PCDs have
documented infections related to placement within the liter-
ature and the MAUDE database.6-9 These devices also result
in delayed presentation of staphylococcal infection and the
need for intravenous antibiotics. In contrast to treatment
related to the Perclose PCD, surgical treatment for infection
with Angio-seal and Vasoseal PCDs consists of incision and
drainage. Necrosis and repair of the arterial wall is absent
within these reports to date.
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CONCLUSION
We have described two cases of femoral arterial infec-
tion after uneventful diagnostic catheterization in nonim-
munocompromised patients. Our cases are representative
of infections involving the Perclose device, including
delayed presentation of staphylococcal arterial infection
requiring reconstruction of the femoral artery. This article
suggests that Perclose use carries a risk of severe arterial
infection and should not be used after routine diagnostic
catheterization. Surgeons should be aware of the potential
infectious complications associated with Perclose PCD
and the need for aggressive treatment.
We thank Dr William Tyler for his assistance in prepa-
ration and interpretation of pathological specimens.
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